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(57) Abstract: A time-resolved fluorescence immunoassay (TR-FIA) for detecting cytokine in a liquid biogenic sample, which com- 
prises a step of capturing cytokine and forming its complex with a landianoid metal ion having a fluorescent moiety on a solid phase 
and a step of measuring the fluorescence from the fluorescent moiety, wherein die complex comprises (a) a first antibody having a 
moiety bound to the solid phase and a region capable of binding with cytokine, (b) cj^okine, (c) a second antibody having a region 
capable of binding with cytokine and a moiety bound with biotin, (d) a connective having streptoavidin or avidin and a fluorescent 
moiety capable of forming a complex with a lanthanoid metal ion and (e) a lanthanoid metal ion, which are bound sequentially in 
this order. The flurescent moiety is represented by the general formula (I). The immunoassay can be used for detecting cytokine in 
a biogenetic liquid sample wi^ improved sensitivity. 
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\tmO. 0 2 5-^0. 0 7 5MTfeSo 

i^:L=^U>'J)\^^^>^yyOU—hX$>K). $f^b<tt TTween (1&^S5 
2 0j ©SD^=St:rti|R$nSi}?U:t^vX^V'>v;Hf^>^y^'^l/-h 
(^J-?**?!! 2 0 0) T^-S. Twe e n (S^ffi^) 2 0 USS^JtCH-O 
25 ttS (^JA{i. *<I 9 5 -III 1 1 5 O b H D^^i/flfi, ^ 3 5 5 5 (Dtr>{tm. 

^^mi 5-1 8CDHLB (^7Ki4-i»ttA*7>:^) ) ^^"TSffiOy-^f 
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Kft3-mV<\tmo. 0 2 5—^0. 0 7 5%TS0t#-5. 

s, 

OTIC. ^^m<D:^miz:^if^. jm^±X'<D^^^T^mzm-r^i^m^y3i^m 
•r^^tiz^-:>x. mi<Dmi^t:mmzm^<tr^. n-y^^ y^mmmmtv 

3) ±m<D^oiz. ^mnmx$>^'^'i hti'i>^^t5±i!^m-^>yMt. »^ 

^^wwizft^cxmu-ti--( htj^xD^mmm^. n-5^>f >^^nrcmmiz 
mmvx^>^=L^-'h'r^. -r>^:L^-h<D^mt. j^m^^izit. i<j3 5~ 
3Qx:mmizxm4o^'-m2mmmmx$>^. -o^^^—hm.. ±t^iLmm 
\z. mm<omm^m^mimmmx^mm0-r^o 

21 
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4) -e©^. mw^s.mmm:^^Lrzf^2(Dm,i^(Dmm^mmzm^Lx^>^ 
7^^^mx'$>i>o m^^wit. i^mmzit. m&mmmo. 2~*5o. 3s,v^ 

(ms) . •:7w'>K':7l^fe1i^O. a-i^O. 6ms, ^«kl^, 77y>3.jiS 
15 (flash T at e) mo. S'-mi. 5ms. fS.^XS\Z. mi^&&3 3 7. 
Inm (g^V— tfOi&ft) , ^^TSm^&M:6 1 5 nmT^^. 

Hfflm3tM^o«^«. ±mm^i^^^r^^m^. ^o^^itytm^^mz 
\z^r}xm^^^i^^6^^'^t5mm^&:^mm^izm.m-^'^> ::(Dmm^mytm 

T. hU (n-:i-i7^)V) >:^-^'> H (TOPO) i: Hx'>;HiiSK:^ 

h'J-^A (SDS) <h&^W-r^Mi^7K^:^HU'>A (NaHCO,) TK^fS^ 

22 
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ytmmzit^x^^:f3iX.m^BMt-r^:ftsb. ^mf)mmizf3i^o mm 
^ytm^-viit. mmmm'v<D9Stmj:miz^^^x^mm<Dmmf^ii^^i'f'^Ti,^:fSi 
^(Dmm^^^. mmMyftm^izit^'Tmm^^^=Fi&T-r^m^t^$>^o utj^u. 

Tabs, 

i^%mz^n\i. ^^\z. _t^U/t^rBi53'^^M^-i'AyTyir^ (tr-fi 

±,^<r>^^ (a) . (c) , (d) iScfcrX (e) ^«^iKliSri:bT#tfo -T^arto 

--^^ibTSii^^ir^^^b, ^^?^-9->y;i^4'(Dif-r h;^-i'>^^tB-rs;/S:ie)(D 
Tyiz'iomm^'^miz-r^o /^^mic^sct. 4^yhtt$e»{c, sa^^^^afes 
i*--f h;t;'r>o^2pp^, ±mv:^^m<Dmmm mzi^>zf)v^^mmm^^ 

T^Je>/£:i:#, f^^e<J{C«^ 1 0 0 p g/m 1 £;T. if «J|?J5 0 p g/m 

23 



wo 01/23891 




PCT/JPOO/06743 



isTf. ctD$f^b<«*u3 0 pg/m mT-e^off-s. mmiz. mmm2 1 
^mmizm-o^^r^ebtztt. -y-^r h:ti^>m^<D^mm^ (cv) \t. 

6<hllM6!l(Cl^-0^#T'^J6rc<i:#, f^^W{C«^7 0 %£;±. »^L<«3^ 

m\z$>Kin^o 

Eu»*^^*:<&fi|^-rs;ii:{3j:0, i^JrSDF- 1 M^iT. EL I SA^feilX 
DELF I A75:<i:(D^^5^5<D;6rfe<i:it'^^ca:#. «-y->y;i'ff'T(D;^Hlg5S«2 

mi!)^^3m(D:t-^-x'^m-^tirco SDF - 1 <D^i^T'(Dmm^iEm\zmmL. 
^<D±mmmm^mmr^:Lt\ts Hiv-i^mz^i^^xommtimfsb. ai 

T ^m<D E u iJffiT S z: i J: 0 , ^=Et!^ > • 7 7 ^ U -fi^^l-^^it'T 

tC-DViTt). S D F - 1 |pI<i(7)iiigmT. 75o^3^ttS:<a(I^-Xr#-5Cij{i^*^$ 

OTIC. llliMICd;D. *^MS$&{C^#:6<Ilcra-rs. zm^OHJIMtt, 

24 
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5 : b hSDF- 1 iSc^^^S 3~4 5 (R F F E S H I AR AN VK) 

'^tS^mm^Zf^ (Research Genetics, T^A-^jl-H* M 

T:7^ -7^>f-:«7^AT3^Mb, ^VXm^^tto k hSDF- 1 /3{C*f-rs-^^ 
^V^u—:^)Vmmt. R&D System Inc. (S^^^V^jm. 3i€B) 

10 t^^m^^Lfco }:ihmm.m-'^^uyT'-i^-=iu--mmm^ (gm-cs 

F) Sk K^y^n— PharMingen it! y :i- JV=i 

rm. i^m) ^^^mxiyfcio \^h^>^—u-(^y2 (il-2) ic^-r^^y 

^7 □— PharMingen (;«7'J 7;t;V-TiW> Tltffl) fi^^mK 

15 ^^:*7-r> : kh^>5FX (RANTES) , k KM I P - 1 a^JcDt/S . k 

hMDC, 75:e,tX{ck h7^^^;U;?7-r > (fractalkine) ^, DI 
ACLONE Research (:7^>X) :6i^^AL/y5:. khIL-8S, 
ENDOGEN (T-tf^'a.— fe^y^yjm. 3|^S) ?5iei8Ab;t. mflR©EL I SA 

20 86tCfflVi7^. ^"^^x I L - 8 Ame r s h am P h a rma c i a B i 
o t e c h (X'^x— x» )&^e>, -^^XUCP- IS, PharMingen 

•j7XSDF-li3, khSDF-la, i5.i:i;fk h S D F - 1 jS l^, ^n-^*n. 
Genetics Institute (^+1-^:3.— ii^yiyjltl, :Jfta) f)^^m^ 
25 $n/^'b<0"t?SS. khGM-CSF«, PharMingen (:<7U7*;i^— 
^m) i!i^?>mX\>fc. khIL-2«, PharMingen (;^7U7* 

25 
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. mm:^^im^^w:mm^mmmytm^orz&iZs wa 1 1 ac {y^>7 

>H) iJcfctlfAme r s h am Pharmacia Biotechd^SOl 

5 0. 2 0aU|j> (ms) . '^w'>H':7ltfBlO. 4 0ms. ^^Z^y^yi^rLmm 
1. 0 0ms. g'bi^i[;5:TR-F I A7';/-fe'rvXxA<£#-5Jt86{C. Nun 

Oot>. ^VV-Zf (po 1 y s o r p) ZfU-hf)^. ^^khSDF- 1 j3(D 

^lI^^c^5UT«t)i^m^^M^->y:^;^^^l;^. ^SoiiiJ^s^^:©®^ : wh i 

10 te C 9 63i?Uy-7'>Wh i t e C 9 6 T^'>y-:f (m a x i s o r 
p) >Wh i t e C 8T^->y-7'>B lack F 1 e^^i^V-zf, &rF 
O^lk-Cit. Wh i t e C9 6t^^)V--f ' ^Ud^-(^--fV-h^'^m 

15 mmm i ; t r - f i Aotztbo^mmmi) 

OfcJ&lC, :j?U^n-:J-;WlJ-=^:jftSDF- l^^*:;feiyt7j5U^P-:^;P-\'^^ 
SDF- l^i^O'&fi-SS^fwrJtiT. S>i?m^'B't>-fr<^^Wbfc. mmSD 
20 F - 1 saom^iiT^aj^nTS:. bjSiL, EL I SAJ^yir 

-r S D F - 1 ©«imiS#a. *11 1 0 ~ 2 0 n g/m 1 ^M^^ Ztlt^ii)^ 

ofc. as. iiiifK^fc^s-r-ssDF- 1 u^;Mi, ^(D^mm^^Kiw^f}^ 

-F I AO^ft={lTI20cfc575:^S^inAT, SDF- 1 ©^m^froito 
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(MMm2 : i^mSDF- 1 \Z'D\^^X<DTR-F I A) 
^i7n^'i^'-:fU—h^^—^>f>^'T^rzSb<Dmmmi (0. 14M Na 

5 ci^^wr^o. 1 5MU >nmmm (PBS) ) ;'fu-h^f9i^T^rztb 

(Dmmm2 (0. 0 5% Twe e n 2 0 0 5M Tris-H 

CI. pH7. 8) : ^^<orzSb<Dm.mm3 (O. OSM Tris-HCl. 

pH7. 8) ;i$^>/-^^nmm(D^m<orctf>(ommm4 (o. 2% bsa. 0. 

1% NaN,, iJitJtO. 9% N a C 1 ^-^^rr^ 0 . OSM Tris- 
10 HC K pH7. 8) . 

BHHCT<D'^mts Yuan3 (' 98) CStiCS) t3lB«^<D;^Sf::«eo T. 

-e-bT. xM^yhTtf':?>-':7>^jfiiifT;i'y$> (SA-BSA) m'^i^o^m 

^JzZ^^^i^(DBHHCTX'(Dmmit. Yuan?. C 97) (:Zm.4) iZ 

am-^ntzz^miz^^x^rnvfc. m^\^rcm'^i^<Dmm^. -2 ox:xu^v. 
15 M^itHutc. T^<Dm.mm mmm4) t:m^^xioo^\z^^vrco 

hSDF- 1 /3ta^^aigfii#:i:bT^l.i7^c :in^«#>J?, ^{K<7)^m^^D 

i^ifflg 1 T 1 0 g/m 1 lC#«?U:^JiiE^fli:0^^ 6 0^1) Sr. 
9 6':7a:;i/ • -^-i ^U^^ i^—:/U—h <D^jL}UZ:^l^^X. 4'CJCT2 4^Fb1'1' 

20 >^i^— hb^o :k^^x. :l<d^^)V^. m.m^2X2m. -ebT^«f^3T 

\t. - 2 or:\zx{p^f3i < t 1 ^ ^ m\t^w 

SDF- KDi^mmm (5 0 m 1) l3-5^>r >i^$nfcJifB<7)yW— h 

25 U^WaiSTT'l^-hSrSfeT^bT^^. ^®fK4-Cl 0 0 0 fgtC^f^U^ t':t5^> 
'fl:ir^:^?U^P-^;W^ti KSDF- 1 i80i^ (±IBR&D S y s t em©^ 
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»f^2'r2iHi. ^LximWLZximm^x^. -^-uxso^i iobhhct-e 

u^*XWMLtz.BSh-SAmWi (50/11) ^ :slMX Z TX:\ZX imH 
5 ^>^a.^-hLtzo 0. 0 5% Twe e n 2 0 S^WT-S 0. 0 5M Tr 
is-HCK pH9. IX-fV-V^Amm^htz. ZO-fV—Vt:. 142 
0 A R V omUiJ ^>^-^m ViT» bfc. 

±m<DTR-F I A(CJ:oTf#^nf::. 7Ki4^?^'=f'0^2pS D F - 1 {CCX^^T 
omiEmm^. 01 a:feJ;OTl btc^r. TR-F IACj:5SDF-lC[)«| 

10 mis^tt. OTotf-^^ (K r o p f ^ (XSK2) ic^^) d^^^msns : 

3x [So] X Sg/ (Sj-B) 

15 Sott. ft€2i^<^^2PJt?^<^^7fev^j7^^;i'^g. ^vx 
Bit. Zf^>^ 

±E^<J:0, TR-F I A<D^tiim^\t3 0 p g/m 1 ttt^^tlfe. dtltt, 
±fiB##0iI0EL I SACJ:S^ailS# 0-2 0 ng/m 1 ) .tO 3ffi® 
liffiTfeSo 1 t^x;U^D^?S5 0 w 1 Sfflt^SOT, TR-F I ACcfcOi^aj 
20 ^n-SSDF- l^'>/\'^K(^)«/hfi«l. 5 p g/'^x;i/-Z?^S. 

TR-F IAS. a!lJtOS^i±<hVi-5,«t)3fe#$nTVifc, TR-FIAIC 
^^SDF-li^m<DmW}%^ (CV) ^2p1^->y;Mr-OViT. 0. Ing 
/ml~1024ng/ml O^g^^fflT 7 Ctltt, ±IB## 

I SAIlJ;-5CVfiid^ 1 0 n g/m 1 - 1 0 0 0 n g/m 1 Ojgg[IS 

25 mx 1 0 %^mpL. DELF I A (T^itmm^mm) \z^?>c vmtii. 0. i 

n g/m 1 ~ 1 0 2 4 n g/m 1 Ojgg®B"C'^(iO 1 0 % ^M^tS: C i: 
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±U<D^miZJ: Kt @ffl±tC?^fi£Stl75:m^tt^'^^ (4? 'J n-:h;WSt S D F - 
iSi^f^-SDF- 1 -lf:^-5^>'fb3i?U^O-^;i.fiiSDF- l$i#:-BHHCT 

TOPO«hO. 0 5 %OSDS i^-^^-r-S 0. 1 MON a H C OstK^?^!) 

?gctj(7)i^-g-^|c©^^^g^ 1 4 2 0MARVO^Sil;^7'^>^ — ^ffil^^TSa^b 
fzo CO^-g-OSDF- l^mSm^^l 0 0 pg/mlT^SD, _hi2(D@ffiiiI 

(II2(SM3 : t hSDF- 1 0{wJ:SCXCR4<7>^'^>^7^^U— v'a » 
^lig0iJ2OTR-F I AlCckSSDF- 1 O^J^Mi, S^PSDF- 1 ^>A- 
i7McD^#jSi±«i:0*BII^«S^T'5/5:Je>{C, SDF - KD^'&lCl.fc D E L - 488 
JIST^S^n^, SDF-ll^-fey^— (CXCR4) OOlf hDT<753^'>> 

EL-4iWIJ!aS, thSDF- 1/3 ( 1. 1 0. 2 0, 4 0, 1 0 0, :^^ZS 
lOOOng/ml) CD#ffiT^75:«#^#^ET-C, 1 0 % r> v-Mff Jfilif ( F C 

s) $M^bfe:5^;W'^'yn^^'r-:i^;umife (d' mem) ^-vmrnvtcio 3 

7'CT6^rBlC^-1'>4^xi.^— i^a >om, m<7>SM±©C X C R 4 Fc- 
bhSDF- 1 a^^^i$'>A'^K^«tafF I TCm^^^F (a b' ) ,5tt 
hIgG (Southern Biotechnology Associat 
es, T^ATjW, ^S) ^ffll^iT^feUfe. Wi^^mm^^> y)\^:taD-^h 
^hU— (FACSCal ibur. BECTON DICKINSON, fJU 

MeS) ICiOHiSb^o CXCR4CD3^':7>^:"7^il/— £^3 
CXCR4^fe©¥i^M^^S (MF I) O®i!^%<&ff^T'5C:i:{CJ:0i?ffiU 
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\Z. C X C R A O^m^Z-D IriT^"^ >^ l^-S^ 3 >$n5 ;i <i:;55^$ tlS. 
f#e>n;t^;^«. SDF- 1 a^d:U^/3;5^*CXCR4tC, -^-n^tlS-lOnM 
5 ^<krX2. 2-3. 6nMOKd#Ti^^r5iVi-5, £^b90^^ (He s s e 
Igessere CStSKl 3) i5J:atAma r a 6 (3S:itl4) ) t^<ll^b 

(^JSM4 : TR-F I AC<k*SDF-lfi!l^6D#mtt) 
10 SDF- 1 tCOtiTOTR-F I A0i|#^i4$«i^-rSfcJ&tC, HJS««I2©IS 

ictl^«lOTR-F I ASH^S, 'AO^m'r^^'i yiZ-D^^^xn^fz : CC^^ 

DC) . CXC'5^^*'f> (tML-8. T'^;^SDF- 1 ai5J:rXT'^;^S 
DF-1/3. t hSDF- 1 a*<ktXt HSDF- 1 /3) , fSi^mzCXXXC 

±ET R - F I A75t, S D F - 1 SiSVi^SttT^ai CI i^^^nfc, 
khi:T'^:;^i:©SDF - 1 a^^T^SDT- 1 /3 ^n?«3SMSli514*^^$n;t. 

7 (H*A) (D3 6mi^(D!kmf)^^. Jx^a^iaibTEDTA (Img/mUfii 
^ S^ffiV^TigMbTt. :ir*f^e<l(Ctt, 0. IM ED TAXn-T" 4 >^-^nrz 
i^V>'JiZ. WSLltmiml^rzKi? fi \ tySi^^'DlZ. 0. 5M EDTA* 

zr^-ht, i^ViT3 0 0 0 r pmtCTl O^mM^b^^mbX. sk^^mzo Jfii 
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6 : ifilSg+l- > Zf)Vl^(D T R - F I A) 

2 \ZUm<0 TR-FIASr. SDF-1 CD^3¥^^*5ckrX_Lia(Z)jfiLM-tJ- 
2<75feffi!l{C^-ril3tl0^i^^:7) t.<Dn\t\Z^y) . Jlillt+>->^;p«4'OSDF- l 
4^:/5:«0. 8 ng/m 1 0^2PSDF- l^^iOLTM^b. lHliR^i£^aib 

( TTR-FIAj (DM) \Z^-ro ^2pS D F - 1 ^.llPHS*5J:t^^Jn^Ojlil 
iK'9->7';WOSDF- :fe«fcaflsIilX^STiS<D^ 1 tC^-To TR-FIA 

{itnm : S D F - 1 IC^^ViTCDD E L F I A) 

&jF. DELF I AOafJ^^mS. ffi{::IBm<0;a:Vi!SO. (Ame r s 

ham Pharmacia B i o t e c h ; TAP B^J ) (Dfg^lCtJg 
o^o tSfeittCtt. :^TPBS/0. 05% Tw e e n 2 0 Sr^l^^yS:, 

PBSTl 0 Mg/m 1 ^-C^385b:t'>1^-^tat hSDF - 1 i3fiT:#:*}ttt-V' 

^iifchSDF- 1 Q^i^omm (^^ 60 u I) S0j75:T^->y-y • y 

P'— h (Nunc. x>^— iZ^m^-^. 4X:fCT 2 4I^Fb^-1' >^;l^— h 
Vfcm. lIlI«5fe#b^o miX. ##S6<ji^^^yny^-rSfe8e>(C» 18 0m 
I <DD ELF 1 AT yil^immm (APBtt) ^ia(CTi>35:< i 3 O^J-ral. 
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y'i^-h^smmvfc^. DELF iA7y±.-(mmmx'^^vrmmsD 

T\f.V> (APBtt) 10 Qui S^ilDb, ^bT^ia{CT3 Q^m-iy^s.^ 
-hX^Tz, ZfV-V^SWm\^tzmi. DELFIAJi^^^ (APBtt) €^ 

h^ip^<K)t5^mmm.-^'^rzm.. mm^mmy)V:tn:^-^- (arvo 
1 42 0) xm^^mMLfz, 

y) o mmm2\zmm(Dim^\z'^-oxwii!>vfc^tii^^\t. i s o p g/m i 

Xh^fzo DELFIAfCckO, ^2p^?S4'OSDF-ltt» TR-FIAckD 

n g/m 1 ©^2PSDF - 1 &»UT«l^bfcig^©lHliR$t). m2 0%KkT 
TR-F I AJ:D'b^b<<£)&i-3;t. 

^2ps D F - 1 ^iin^©](iijti^->7';v{c^iriT^^$n75:M^^m$, 020 

( TDELFIAJ <7)^i) {C^fo ^^S D F - 1 »M^<fct)^»^OjllL 

ai-y->7';P(DSDF-i^gm, iJcfcOTJix^^a i tc^r. (J5:i5, m2:^^zs 
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^1 

k hJliilgJC^ LAc S D F - 1 <7)IhUK^ 

SDF-l(ng/ml) (ng/ml) ± SDF-l(ng/inl) {%) 



(a) TR-F]A 0 1.08 

1.0 2.10 2.08 102 

0 1.53 

1-0 2.48 2.53 95 

0 1.68 

1.0 2.69 2.68 101 

0 1.87 

1.0 2.83 2.87 96 

0 2.14 

1.0 3.11 3.14 97 

(b) DELFIA 0 <DJL. 

1.0 0.20 >1.0 <20 

0 <DJL. 

1.0 0.16 > 1.0 < 16 

0 <DJ1 

1.0 0.17 >1.0 <17 

0 <DJL 

1.0 0.20 >1.0 <20 



<D. L. :«^iU®|f(i30pg/ml)5|^^> 
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m^izmmf^^tam^-^nxi,^^ (xhavasue (xsKis) ) , tr 

iSLm:^y'fMZ. JL^Vyi?7^y\mm (EDTA) (l. Omg/ml) , 

'^/v)> (30iu/mi) , :^7x>K:^hU':7A (0. 38%) , is^^uyz: 

X5=-^>vTa>Eg^^ (EDTA) (1. Omg/'ml) *3j;txypx7-if 

10 T. |lifgM2<hl^^CLTTR-F I AC<fct)SDF-l^a!l^bfe. 

SatC^r. JaM@m:feJ:tJf7'ox7-1fEII^Jtt, TR-F I AHJ;5Jlll«ft 

S D F - 1 (DS!l^{lWit;^^S2r#A?^t^i:i chT&WS^n^. 

(HiSMs : jfiiiKU->y;i'0^«finlSi©j^§) 

15 TR-F I AfCiSSDF- iSS^WggJ^'sOiiffltCfeViTtt, 

ig^^<i:;S:'5, ^dlr, ]^lllS|•t^>y;^O^^iJ^I^75^*TR-F I AtCRtSf^g^^ 

^■r. SDF-l^$^>A^S©l»i$^tt$ISS^TSfcJe>lC, sdf-io^^ 
20 }§^^:0r, 3 0^ra;3 71C, 3 0 ^^^PbI : 5 5 1:. 3 0^rBl: 7 0'C. 3 0 

Ot;. 3 0 5)-^, iJcfctXlOOt:. 1 ^i-TO^^Ttt, SDF- lO.^^tttCd: 

^t^7^i^nhik^m(D^ytim^-^nfzo m^. 3 7'c^;/btt5 sx:, 30^)- 

25 

34 



wo 01/23891 



PCT/JPOO/06743 



m\t. ikm-^>yji^'S:m.mm4X'^m.-r^mizfT-z>rzo ) mM^mshiz^To 
5 5'c> 3 o^m<D=f'miamiz^Kis ^i^m2 o%<Dmyt^^<Dmiz7()m(^nft. 

:i<DmW:\t. jfiiiit-tJ->7';i/*osDF-io^>^ 0mi^t\^x. 
^^v^y'^fdit. miz^Dmm^r:i\t^mm-^n^^^m=i^Lm^vr:zmmxw 
iET^'^mm^^mrr^o z:<D^z)fsi0mi^i^^zf^y^rc\ti^^mmiz^^^x. 
s D F - 1 ©xfc! h—zf^o^^i^-o^m-^^^m-W-^nxif^^iDfi^hi^tiu^^o 

]kmi)->:f)v^x(D I L-8:^^xSMCP-i(Dm^izm-r^&Lm<om^ ct 
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2. Citations and explanations 



Claims 1-16 



Document 1: JP, 60-24450, A (Toray Industries, Inc.) 7 February 1985 (07.02.85) 
Document 2: JP, 9-241233, A (Kazuko Matsumoto) 16 September 1997 (16.09.97) 
Document 3: JP, 3-251763, A (Meidensha Corp.) 1 1 November 1991 (1 1.1 1.91) 

Document 1 describes performing analysis by the so-called sandwich method using a solid phase 
antibody, a biotin-bound antibody and an avidin-bound fluorescing agent. 

Document 2 describes a labeling reagent used in immunoassay, and this reagent is one that 
connects avidin and Europium by a compound included in the compounds represented by 
General Formula (I) of Claim 1 . 

Using the labeling agent described in document 2 as the avidin-bound fluorescing agent 
described in document 1 is obvious to persons skilled in the art. 

Furthermore, document 3, which is newly cited in the international preliminary examination 
review, describes the measurement of cytokines by immunoassay using the sandwich method, 
and it is obvious to persons skilled in the art to use a cytokine as an object of an assay. 
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(54) METHOD FOR ESTIMATING INTER1>^^^UALITY OF CONTINUOUSLY 

CAST PIECE 
!(U) 60-24449 (A) (43) 7.2,1985 (19) JP 

(21) Appl. No. 58-133190 (22) 21.7.1983 

!(71) SHIN NIPPON SEITETSU K.K. (72) YOSHIHIRO IGAKI(2) 
'(51) Int. CI*. G01N33/20 

•PURPOSE: To estimate the internal quality of a cast piece over the entire length 
: thereof in a casting direction without time lag in a non-destructive manner, by 
measuring the upper and lower average width or short side trapezoidal amount 
of the cast piece on and after the correcting zone outlet of a curved type contin- 
uous casting machine. 
CONSTITUTION: In a low machine height (H) multi-point correcting curved contin- 
uous casting machine (LHCCM) having a fundamental circular arc zone 2, a 
cast piece bending multi-point correcting zone 3, a horizontal zone 4, a second- 
ary cooling (water pouring) zone 5 and a water pouring completion point 6, a 
continuously cast piece 7 is cast by using a rectangular mold 1 and the upper 
and lower average width or short side trapezoidal amount thereof is measured 
directly after the machine end of LHCCM while an internal crack index is calcu- 
lated by using the scatter diagram of the average width or short trapezoideal 
amount and the internal crack index. By this method, the internal quality of the 
cast piece 7 is estimated without time lag in a non-destructive way. 




(54) MEASUREMENT OF BIOLOGICALLY ACTIVE SUBSTANCE 
(11) 60-24450 (A) (43) 7.2.1985 (19) JP 

(21) Appl. No. 58-130893 (22) 20.7.1983 
(71) TORAY K.K. (72) TAKASHI UCHIDA(l) 
(51) Int. Cr. GOIN33/53,A61K39/44,C12Ql/00,G01N33/532 

PURPOSE: To perform high sensitivity measurement, by performing inmiunological 
reaction in the presence of a conjugate of the same substance as a substance to 
be measured or a substance specifically bonded thereto and biotin, and allowing 
avidin having chemiluminescent agent or a bioluminescent agent bonded thereto 
to react with the formed composite. 
CONSTITUTION: In immunological measurement of a biologically active substance, 
for example, an antigen, an antibody or medicine and a substance specifically 
bonded thereto, for example an antibody, a substance, which is obtained by 
bonding either one of the same substance as a substance to be measured or a 
substance specifically bonded thereto to biotin, is used as a reagent. For exam- 
ple, in measurement of an antigen in a specimen to be examined, biotin is bond- 
ed to the antibody to said antigen to perform reaction or a definite amount of a 
substance obtained by bonding biotin to the same antigen and the antibody are 
added. Avidin having a chemiluminescent agent or a bioluminescent agent bond- 
ed thereto is reacted with the composite being the generated antigen- antibody 
biotin conjugate or antibody- antigen- antigen conjugate and the luminous intensity 
of the luminescent agent bonded to the composite or the unreacted luminescent 
agent is measured to perform high sensitivity quantitative analysis. 



3 



A 



54) APPARATUS FOR MEASURING GROUND SPEED VECTOR OF MOVING 
OBJECT 

U) 60-24452 (A) (43) 7.2.1985 (19) JP 

1) App!. No. 58-133245 (22) 21.7.1983 
1) TOYOTA JIDOSHA K.K. (72) NORIMICHI KASEGAWA 
1) Int. Cl\ G01P3/36,G01P3/50,G01P13/00 

'URPOSE: To measure the speed and direction of a moving object, by a simple constitu- 
tion wherein the measuring point image of a road surface is detected through the lens 
and the photosensor supported in an integrally rotatable manner by the moving object 
and predetermined processing is applied to the detected signal and the rotary angle sig- 
nal. 

CONSTITUTION: The lens 12 and the photosensor 14 supported by a moving object are 
integrally rotated around a rotary shaft 18 through a motor driving apparatus 32 to de- 
tect the measuring point image 20 on the circular locus of a road surface 10. The de- 
tected signal is sent to a timing pulse generator 41 through an amplifier 36, a compara- 
tor 38 and a counter 40 and. when the rotary cycle of the output of the sensor 41 be- 
comes max. (or min.), a pulse signal is sent to a gate circuit. The output signal of a 
rotary angle sensor 42 is sent to an operator circuit 50 through the circuit 46 to calcu- 
late the moving direction of the moving object. On the other hand, a zero level pulse is 
sent to a gate circuit 62 from the output of the counter 40 from the output of the 
counter 40 through a comparator 58 and a timing generator 60 and the rotary angle sig- 
nal of the circuit 48 is sent to an operator circuit 64 through differential circuit 54 and 
the gate circuit 62 to calculate the moving speed of the moving object. 




48: angle sensor signal processing circuit 
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